Daptomycin morphostructural damage in Bacillus cereus visualized by atomic force microscopy.
Daptomycin is a novel, rapidly bactericidal in vitro antibiotic that is under investigation for the treatment of serious Gram-positive infections. Although daptomycin appears to disrupt membrane function, the precise mechanism of action has not been fully elucidated. Atomic force microscopy (AFM) is an innovative technique that allows high-resolution visualization and digital image manipulation of cell surface structures in 3 dimensions without the use of photons and electrons. The aim of this study was to use AFM to investigate the morphostructural changes in Bacillus cereus that occur upon daptomycin administration. The effects of daptomycin at 4x and 8x the minimal inhibitory concentration were visualized during an 8-hour incubation period. Atomic force microscopy images showed aberrant bacterial surface formations, including flattening and shrinking of cells and leakage of cytoplasm through the membrane. In addition to structural changes, the destabilization of flagella was also observed. These results support previous data suggesting that daptomycin disrupts membrane function.